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WDFW’s Fish Passage Program 
 
Comprehensive 
Fish Passage and 
Screening 
Inventories 
• Fish Passage and Screening Inventories 
• Habitat Assessments help prioritize barrier correction efforts 
 
Fish Passage and 
Surface Water 
Diversion 
Inventory 
Database 
• Central data repository for instream feature, GIS, fish, and 
habitat information resulting from inventories  
• Locate, prioritize, select, implement, and monitor fish passage 
projects 
 
Fish Passage and 
Screening 
Projects 
• Design, Permit, Construct, Evaluate, Monitor 
Fish Passage Regulations in Washington 
• WAC 220-110-070 - Water Crossing Structures -  “free 
and unimpeded fish passage for adult and juvenile 
fishes”  
• Forest and Fish Agreement – WAC 222-24-010 & 050 
– “structures must provide for fish passage at all life 
stages” 
• RCW 76.09.020- “Fish passage barrier” is defined as 
“any artificial instream structure that impedes the free 
passage of fish”  
WDFW Barrier Assessment Protocols 
• Criteria can be found in WAC 220-110-070 
• Minimum standard for water depth and velocity are 
based on passing 6” trout 90% of the time during 
adult migration; smaller salmonids and other 
species may be able to pass at some lower flows 
• Swimming/jumping abilities of other species not 
developed 
 
Surface Water Diversion Screening  
Regulations in Washington 
• RCWs 77.57.070 and 77.57.010 
• Requires all surface water diversions be screened to 
prevent fish injury or mortality 
• Woven wire mesh max opening 2.2 mm 
• Perforated plate and profile bar max opening 1.75 mm 
• Fish Bypass 
• Approach and sweeping velocities 
• Consistent with NOAA Fisheries fish protection 
screening guidelines 
 
http://wdfw.wa.gov/publications/pub.php?id=00061 
• Developed in 1998; 
updated in 2000 and 2009 
• Fish Passage Features 
o Road Crossings 
o Dams 
o Fishways 
o Natural Barriers 
• Surface Water Diversions 
• Habitat Assessment 
• Prioritization  
Purpose of WDFW’s Inventory Manual 
• Provide guidance for conducting Fish Passage 
and Surface Water Diversion Screening 
Inventories 
• Inventories are the foundation of Fish Passage 
Barrier Correction and/or Screening Programs 
• Identify, Assess, and Prioritize Correction of 
• Fish Passage Barriers 
• Unscreened or Inadequately-screened 
Surface Water Diversions 
WDFW’s Inventory Manual 
• Covers most, human-made, instream features 
encountered. 
• Provides simple tools for assessing fish passage 
and screening in most cases, although 
sometimes a more detailed hydraulic analysis is 
required. 
• Does not provide design guidelines. 
 
Background 
• WDFW has conducted dedicated fish passage 
assessments at road crossings since the 1980’s 
• In 1998, WDFW developed standardized 
methodology for evaluating fish passage at road 
crossings 
Fish Passage Inventory Protocol Development 
Professional Judgment    
(1980’s-1998) 
• Bedload deposition  
• Undersized culverts 
• Multiple culverts 
• High velocities 
• Large outfall drop 
• Large plunge pool 
• Sheeting flow 
Assessment Manual             
(1998 to present) 
• Level A 
• Initial Assessment 
• Water Surface Drop             
(≥ 0.24 m = barrier) 
• Slope (≥ 1% without backwater 
= barrier) 
• Level B 
• Higher Level Analysis 
• Depth                                    
(< 0.30 m = barrier) 
• Velocity                               
(≥ 1.2 mps = barrier) 
Where are the Barriers? 
http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html 
o 41,720 instream 
features 
evaluated 
 
o 18,511 
humman-made 
features 
 
o 13,556 fish 
passage 
barriers 
• Fish Passage 
• Washington State Department of Transportation 
• WDFW Lands (Wildlife Areas & Hatcheries) 
• Washington State Parks 
• Kitsap, Thurston, Jefferson, and Grays Harbor 
Counties (prior to 1998) 
• Puget Sound Cities and Counties (since 2012) 
•   Surface Water Diversion Inventories 
•   Entiat, Okanogan, Wenatchee, and Methow rivers 
•   Beaver Creek watershed 
WDFW Inventories 
Why Use WDFW’s Protocols? 
• Science-based, Repeatable, and Consistent 
• Broadly Accepted and Widely used by 
• Federal, Local, State and Tribal 
Governments,  
• Watershed Enhancement Groups, and  
• Others 
 
Inventory Planning 
 Develop Scope and Project Goals 
 Fish Passage 
 Surface Water Diversion Screening 
 Jurisdictional vs Watershed 
 Habitat Assessment 
 Prioritization 
 Barrier Correction and Diversion Screening 
 Review Existing Data 
 Equipment 
 Training 
 Coordination 
 Updating Inventory 
 
Conducting Fish Passage Inventories 
Barrier-sniffing Dog 
Culvert Rider 
Stream Walker 
Spelunker 
Possible Options 
Conducting Fish Passage and 
Diversion Screening Inventories 
• Road-Based, Culvert Inventory Only 
• Road-Based Inventory with Habitat Assessment 
• Surface Water Diversion Inventory 
• Stream-Based/ Watershed Inventory 
Road-based inventory 
Updated road-based inventory 
Road-based inventory w/ Habitat Assessment 
Watershed-based inventory 
Comparison of different inventory efforts 
Inventory Effort* Scope of Work Diversions 
Inventoried 
Culverts 
Inventoried 
All Fish 
Passage 
Features 
Inventoried 
Natural 
Barriers 
Identified 
Project 
Prioritization 
Surface Water Diversion 
Inventory 
Ownership-based 
 
Culvert Inventory Road-based and/or 
jurisdictional/ ownership 
 
Culvert Inventory with 
Habitat Assessment & 
Prioritization 
Road-based and/or 
jurisdictional/ ownership 
 ** **  
Comprehensive Fish 
Passage & Surface Water 
Diversion Inventory & 
Prioritization 
Watershed-based 
     
*Inventory may be conducted in watersheds with anadromous access only, or for all species. 
** Only on streams where a jurisdictional barrier was found and a habitat assessment was conducted.  
Typical Data Collection at each Site 
• Site Information 
• Location (Lat/Long, stream name, owner type, other info)  
• Fish use and species 
• Feature Information and Evaluation 
• Road crossing (culverts, bridges, fords) 
• Dams 
• Miscellaneous Obstructions & Natural Barriers 
• Fishways 
• Surface Water Diversions (gravity and pump) 
• Photos 
• Overview, close-up, upstream & downstream habitat 
• Object for scale 
 
Barrier 
Assessment 
Overview for a 
Culvert Feature 
Locate the Culvert 
Conduct Level A 
Barrier Assessment 
Stop 
Unknown 
Conduct Level B 
Barrier Assessment Stop 
Barrier 
Conduct Habitat 
Assessment 
Barrier 
Prioritize the Barrier 
for Correction 
Determine Fish 
Use 
Record the Location 
and Ownership 
Information 
Not a Barrier 
 or Unknown 
Not a Barrier 
Fill Out Culvert 
Form through Rise 
Non-Fish 
Bearing 
Fish Bearing  
or Unknown 
Culvert Barrier Analysis  
Level ‘A’ 
 Barrier Analysis - Level B 
Do a Backwater Analysis 
Does the 
Calculated Depth 
and Velocity meet the 
Criteria for Trout in WAC 
220-110-070? 
Yes 
The Culvert 
is Passable 
No 
Is the Culvert 
Backwatered to the 
Upstream End of the 
Culvert? 
The Culvert 
is a Barrier 
No 
Yes 
Does the 
Calculated Depth 
and Velocity at the Upstream 
End of the Culvert meet the 
Criteria for Trout in WAC 
220-110-070? 
The Culvert 
is Passable 
The Culvert 
is a Barrier 
No Yes 
Habitat Assessment 
• Quantify and Qualify Habitat Gain 
• Spawning 
• Rearing 
• Linear Gain 
• Habitat suitability and extent for each species 
• End of fish use 
• Project Prioritization  
• Priority Index (PI) model 
• Species production potential 
 
 
 
Summary 
• WDFW’s protocols provide consistent evaluation standard 
between fish passage and screening inventories conducted 
by different groups 
• Consistent minimum standards for barrier identification and 
for barrier correction 
• Surface water diversion screening compliance and 
inspection 
• Inventories can lead to prioritized list of fish passage and 
screening projects 
• Watershed-based inventories recommended 
• Identify other habitat restoration opportunities 
Aquatic Habitat Guidelines Program 
guidance documents are online at: http://wdfw.wa.gov 
o No Slope – properly sized culverts set at flat gradient 
o Stream Simulation – mimics natural channel processes throughout the culvert 
o Bridges – full channel spanning bridges facilitate habitat connection for fish and wildlife  
Water Crossing Design Guidelines 
Streambank 
Protection 
30 30 
Stream 
Restoration 
• Photos, maps, etc. are courtesy of WDFW staff. 
• Appreciation for past and present WDFW fish passage 
and screening staff.  
• For more information: 
http://wdfw.wa.gov/conservation/habitat/fish_passage/ 
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Thank you! 
WDFW barrier assessment manual, design manuals, and other 
guidance documents are online at: http://wdfw.wa.gov 
